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DEZIGN

FALLLURE TAUSE A: FAILURE OF SHAFY DR IMFELLER EPLIMES

TOAQUE FAOM FHE SNAFT [5 TRANSHITTED TO THE MAIN IMPELLER AHD PREOUMMNER IMPELLER B A SET OF IAVIIUTE ENTERMWAL FILLEY
ROOT S0 FIT ERLIMES. YHE YIDE EIT DESIGK AFEOAO® AN INEREASE I THE SPLINE FILLET RADNI FON CREATER LOWD CAFACITY.
THE SHAFT 1% MACHENED FADM A WASFALOY FORO[MO, WHICH IS VACINM BELTED TO MIMIAIZE IMFURITY FORNMATION AN 15
THERKO-HECHAMICALLY PROCESSED TO IMPROVE WIGH TEMPERATURE STRESS MUPTURE SLCTILITY (1h. THE ALLOY 15 SOLLTICK HEAT
TREATED, STARILIZED, AME AGE-WARDEWED 10 PRODUCE HIGH STRENGTE AW BPUCTILITY AY CRTOGEMIC AHD ELEVATED YEHPERMIURES
{13, DRY-FILM LUERICATEOH C1) 15 APPLIED M HINIHIZE FRETTING HHELE REOUCIMG FRICTION. TYHE MAIN THPELLER EAGATES THE
SHAFT WITH A CORMESPOADENG INVERWAL FILLET ROON SIDE FIT SPLISE. THE HRIU IMPELLEN 15 MACHINES FEOM AM INCOREL T18
FORGING, WRICH S SOLUTION MEAT TREATED, AWD AGE-HAMREMED 42). THE ALLDY'2 STREWGTH PROYIDES MEIGHT SAYINGS WHILE
[NETAINING DUCTILETY AT CRMIGEMIC YEMPERATURES (3p. THE FREQURMER IWPELLER RECEIYES TORCUC BEY AN PNTERKAL SFLINE DEFIGM
SIHILAR TO THE WAIH IMPELLER. THAE PREBURNER [MPELLER [9 CAST FROW INCOWEL P18 AMD 15 SUBJECTED YO THE IOT ISDETATIEC
FRESEING PAOCESS FOR IMPAOUED MECHAMICAL PROPERTIER AHD GEMSIFICATION (&), THE ALLOY 1% SDLUTION HEAT TREAHD MD
AEE-KARDEME® 14}, [WOOWEL 718 I8 RESISTANT TO CORROSIOM AND STRESS CORROSION CRACKING (3}, TEESE PARTS MEET CE|
REQUIREMERTS FOR HIGH CYCLE AWD LOW CYCLE FATIRME LIFE (51. THE MAIN THPELLER HAS CIMPLETED PEXTGH WERTF|CATION
TESTING FOR WAJURAL FREQUENCY (6) MWD STRESS BISTRESUTION {¥}.

FAILURE CMUSE F:
FAILURE LHUSE G

TURBIME BI3C FAILURE
S$NAFT FAILURE

TORGUE FMOM VHE DUSE {13 15 TRANSHIVTED 1O TRE SHAFT {2) BY THO SETS DF QURVIC COUPLINGS, THE DISC AND SWAFT ARE
MACHENED FROW WASRALOY GIRE FOREINGE, WHICH ARE VACULM MELTED T MINIMIZE IMPURLTY FGRMATIQH, THE FOMEIMGS ARE TRERMO-
NECHANTCALLT PROCESSED W JNPROVE NIGH TEWPEAATURE STRESS RUPTURE DUCYILETT, SOLUTION HEAF TREATED, STARILEZED, AKD
AGE-HARPENED €#) CF). THE ALLOY WAY SELECTED FOR LTS £FNEHGTN ANO DUCTILETY AT CRYOGEWIC AND ELEVATEC TEMPERATURES MWD
CORRORIOH RESISTAICE (1), TAE FORGING ENHTETTS A MECAFETALEZED STRUCWRE WHICH DDES WEULEINE TNE USE OF A HYDROGER
AARCIER TO FREVENT EMARITTLEMENT. THIS 1S PROVIDED 5Y GULD PLATIMG OF THE CRITICA. SURFACES {1) (2). TNE GOLD PLAVIHG
AT TAE FiA DREES 15 BACACHED D PROVIDE A CLOSE TOLERAMGE FIT WITH THE TUNDINE ALADES {4). THERE ARE WG WELDS USED O
THE DISC ON SHAFT. FOREIWG StAlH FLIW 15 SPECIFIES T PANAHIZE MAFERIAL #ROPERTIES [D THE RIRECYIOH OF SIRCSER
FHTEASITY €10 [(3). TAE THREADS oM THE EHAFY FOR TKE MAIN IMPELLER RETEMTLON NUT AMO TUREIME BEARING PMMALE ARE ROL)ED
10 DAAMING REDCH[NEMENTS fDR INCREASED B1REMGYH {2}. ONV-FILN LUBRICATION 15 SPAAYED AHD BAKED OHTO ALL FAF1HG
COMPOEENT SURFACES ALONG THE SHAFT TO WEDUCE FRECTICOW RHD MINIMIZE FRETTARE (2). THE $AAFT MEETS CEl NEQLIREWENTS
FOA HIGH CYCLE FATIGME LIFE (&), HUT I3 LoV CYCeE FATICUE LIFE LIM1VED BY MAJOR WRIVER (53 (9). THE bLISC PEETS CEN
RECUM REHENTR YOR HLCH £YCUE FATLEUE LEFE (43, WUT 15 LOM CYCLE FATIGUE LIFE LIMITED BT HAJOR WATVER (6) (100, THE DISC
AMD SHAF1 WAVE COWMPLETED DESIGN YERTFICATEON TESVING FOR WATURAL FAEUENLT £7) AND STAESY PISTRIBUTION (),

A mEmEELAmErIEETErrrEr rrE e - bRl AL AN SR LRl e bl b AR L L R A e - T mTrRTEErEEE SR LEEE A EEE

DOCUMENT REE.

(17 p=O0TIOE
(2] REAOTTIA
€3} REE-N57B-11
&} REDOTTN
¢35} R1DD5Z2,
CPAZORONOIN
{5} RE5-403-28
LT} R55-603-570

{1) RSOO7TUS
12) RSDOTI03
{3) A55-3578- 1
{4} ALDOS3Z,
CPI20R00039
£5) DRk 2024
16) DAR 2023
(") RES-403-10M,
R85-403- 1t
[8) RSS-403-52
%) BAR 2432
£10) bAR 2676

|




Juna G1, 195 CEITICAL 17EMS LIST Pl 3
| civ 1ew:  BioR-07 | TESIGN | DOCUMENT AEE. !
[FAILURE CAUSE C: LOSS OF TURBINE VIE-SOLT PRELOAD
’mt. TURMINE DISC LE SECURED TO THE SHAFY ASSEMBLY BY TWELVE SDLTS (1) WRILH AAE STREFCNED AND PRELOADEDR DURING (11 RSEO7BT
[AMSTALLATION. TWE BOLTE RRE SWSERTED THRDUGK THE BISC AND CURVIC COUPLIHE AND EHCACE VITH FOUR WUT PLATES (2} 121 RSODTENT
|umu:n TO THE SHAFT. VHE LOCKMASHERS {3), WH|CN ARE WESTSAED TO ACCERY TWO NOLTS EACH FOR ANFI-ROTAYION, ARE SECURED  {(3} REODITOT
Y0 PREVENT OLT OFSENGACEMENT FRON THE AUT PLATES. THE WDLTS, NUT PLATES, AMD WASHERS ARE MAMUFACTURED UFLLIZING A-2B5 (k) R8S-B578-11
[CRES, WHICH WAS SELECTED FOR 7% TEMSILE STREWGTH AND RESISTANCE 70 CORAGS1ON A#D STRESS GOMRUSION CAMCKIMG (4). (51 RLOUBIS
[HYDROGEW EMYIROMMENT EMGNINTLEMEWT, AT ANY TEMPERATLRE, DOES WOT KAME A EIGNIFICANT EFFECT OW TWE PROPERTIEE OF FNiS (6) RLOOSYY,
|ALLOY €43. THE BOLYS ARE SOLUTION HEAT TREAFEW, COLD WORKED, AGED, ANO COLD VORKED AGAIN PO ACNIEVE MBDITIOWAL CP3Z0M0003L
|STREMGTH (1). THE SHANK PORTION OF THE SOLTA ARE FLASH SILVER PLATED {1 AND ORY-FILA LUBRACATED (5) FOR LUBRICITY AKD
[EQUAL LOAD DISTALAUTION OF THE THREADED SUKFACES DURING TORGUE APFLICATION. THE MUT PLATE AND WASHER ALLOTS ARE
|ROLUTION MEAT TREAVED AMD AGE-WARDEMED {2} {1). ASSEMELY PAOCECUNES FOR LDCKING DEVICES ENSURE UEFECT-FREE
[THSTALLATION ¢5). THE BOLTE DO HOF TRANSMIT ANY TORRIONAL LOAD, SUT FUNCTION OULY T MAINTAIN EUCASEWENT OF 1HE
{CURYIC LOAD SURFACEE. TAE OOLYS, MUT PLAPES, AMD LOCKMASEERY ARE ASSESSED TO NAVE INFIMITE LIFE (B) AKD AME MOT
[YRACKED BY WERTALIIRT(ON,
W FAILURE CAUSE D: (0SS OF PREDURKER T1E-HOLT PAELOMS
1
%) Ims PREDUANEA IMPELLER TIE GOLY (1) IS SFAETCNES ANO PRELOADED AT AYSEHBLY TO AKNALLY POSIVEOH THE PRENURMER IWPELLEA {13 RSO0TT24
~1 AGAINST THE WAIN IMPELLER AETEMYION GL37T, & LOCKWASNER {2) |2 YIELDED TQ PREVEAT HOLF DISEMEAGEREUT DL (KA OPERATION. 12 ReU0?T28
] {YHE GOLT IS MAWUFACTURED UTILIZING A-204 CRES, WMICN MAS SELECTED FOR IT5 TEMSILE STREAGTN AND WESISTAMCE TO CORROSICH |3 RSS-B578-11
1 [AND STAESS CORROSION ERACKING C3]. THE ALLDY 15 SOLUTION HEAR VAEATEO, COLD WORKED, REED, AND LOAD WCAKED AGAIN Ta (4} RLODBY
JACHIEVE ADDIFEONAL STRENGIM (13. THE LOCKWASNER 15 WARIFACTUREE UTILIZING HASTELLOY B-2 AKD WAS BELECTED FOM ITX (53 RLOBSS)
[STRENGTH, CORNOSION AUD STAESS CORROSION CRACKING RESESTANCE, AND EASE OF FADRICATION (33. THE ALLOY IS AHNEALED FoR (81 RLODSYY,
(VRIS GEMDING APFLICATION {2). OAY-FILA LUBRICATION E6 APPLIED TO TAE BOLT MWD LOCKKASNER T RELEEVE FRICTION AKD ALLOW P320R00978
[ECLAL LOAD DESTRIGUTION OF THE THREADE® SURFACES ¢1) (2), ASSEMBLY PROCEEURES FOR LOCKENG DEVICES ENSURE DEFECT- FREE
[UMSTALLAT 1N €53, THE BOAY GERVES TO POSIVIOH THE PREOIRNER EMPELLER DURING NOU-DPERAYIDHAL PMASES OHLY. DURIRG
JoPERATION, THE PREGURKER [MPELLEM 1§ AKIALLY LOADED BY THE FLUID PRESSIRE DISTRINLTION. ONLY CLOTKMISE ROTATION OF TAE
fROLT |5 ALLEMED CURING HMRDWARE SHSFECTIONS TO PRECLUDE ACCIDEWTIAL LOSS OF PRELOAD (5. TNE BOLT AND LOCIMASHER ARE
ASSESSES 10 HAVE IKFINITE LIFE (&} AMWD ARE 8DT TRACKED BY SEREALIZATLON,
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| civ 1TEM:  B&0D-27 | DES ItH i MOICUMERT REF

FAILURE CAUSE Ex MWAIN IHPELLER AETALNER WUT/LOCK FAILURE

THE RETEMILON Mt (9% SECUNES THE MATH INPELLER AXTALLY DM THE SHAET WITH A PRELOAD AT ASSEMBLY. A CUPUASHER (2} 1% " (1) RoaI7ZEN

YIELOED AGAENST (HE KUT ANO IHPELLER TO FREVEMY NUT DISENGAGEMENT. TAE WUT IS NAKUFACIURED U ILIZING INCONEL 718 ANO (21 REOOFFEY

IS SCLUTICN HEAT TREAFEC AND RGE-MARDEMED (1). THE ALLDY WAS SELTCTED FOR 1TS STREWGTH AMD BUCPILITY AT RODM ARD (1 RES-BSTE-11

CRYOEEHIC TEHPEAATUREE (3). THE CUPWASHER |5 MANUFRCHURED LAILIZING ANNEALEER %02 CRES, WNICH 15 DUCTILE MWD SUITED FOR  [(&) RUODETS

1H1% BEWDING APPLECATION ¢33, BDIH ALLATES AAE RESISTANT TO CORBOZIAN AND ST1RESS CORROSION CRACKING {1]. DRY-FILH (5 PLOOS3Z,

LUSRICAKT 1% APPLIED TO TME WUT AND WASHER TO MINIMIZE FRICTION AND ALLOMS EOUAL LOAD DISTRIBUIION OF 1HE THREMDED ., CPE2ONOCOE

SAUNFACEY (10 (2). THE WUT |5 FURTHER FREVENIED FADN OISENGAGEHEMT BY THE FRERURUER TMPELLER SHOULBER, WHICH SUPFLIES A |

COMPRESSIVE FORCE DURTHO ASSEMOLY (5] AMO IMCAEASES DURING OPERATION DUE TO THE PREZSURE LOADE OF THE PRENURHER

IMPELLER. THE KUT TEAEADS ARE ADLLED TO CRAMING AESUNREMENTE FOR IMCREASED CLAMPING FORCE £1). WSSEMALY PROCEDURES

FOR LOCKING [FEVICES ENSURE DEFECY-FAEE JUSTALLATION (&). THE Hu¥ AMO CUPWASHER ARE ASSESSED TO NAVE INFIRIIE LIFE (5}

Adb ARE HOT TAACKED BY SENIALEIRYICH,
@ ALL CAusES:
1
H WASPALOY, INCOMEL 718, A-204 LRES, 302 CRES, AND BASTELLOY B-2 SATISFY LOM COMPATIBILITY SEQUMIMEMENTS {1). THE HiGh (1 RSE-B570-11
(1 CYCLE AMD LOW CYCLE FAFIEUE LIFE OF THE MAIN IMFELLER, PRERURMER |NPELLER, TUREINE THE-BOLY, KU1 PLATES AHD WMEHERS, £2) ALDDSE2,

PRENURNER TIE-DBOLT AKD LOCKMNASHER, AMD MAIN IMPELLER WETAIMER WU ANE CUPWASHER MEE1 CEL REQUENEMENTE (2). FHE HIRFMM CPi0RA0BIR

FACICRS OF EAFETY FDR VHESE PARYS, ALOME HITH TYE DISEC, MEET CE1 REQUIREMENTS (3%, THE RARDMARE PAREMT MATERIMS WERE $3} RE5-O546-18,

CLEARED FON FRACTUNE MECHAMICE/HDE FLAW GROWTH SEMCE THEY ANE NO1 FRACIURE CRETICAL PARIS, EXCEPT FQR THE HPOTP SHAFY LPITORA0D1E
| GHD WAIH IMPELLER WHICH ¥ERE CLEARED BY CRITICAL THITIAL FLAM $17E DETECTABILETY, THE PRESURMER IMPELLER AND (4} HASA Tage 1T

FIRST-5TAEE bISk WERE CLEARED OY RISW ASSESCHEM €23, THE NOTATANC ASSEMOLY HAS COMPLETED DESIGH VERIFCAT|ON TESTIWG 53 REE-&D3-40,

FOR LATURAL FREOUEKCY €5) AND S1RUCTURAL DEFLECTIEN {&). RELKE OF PARTS DURING QVERBAUL ARE COMTROLLED BY THE R55-503 5401

RECIFIREMEWTS OF TAE OVERHAUL SPEGCTFICATION (T} (6 AEE-403-50

{7} RLODET: |

| ciL 1TEM: B42D-OF | IWSPECTION MRD TEST |
= PP SRR L CLREER R
| POSSINLE CausES | SIGHAFICANT CHARACTERISTICE | INSPECTTON{%)/TEST{S) | DOCLMENT REF. |
___L....pq,,--___a---.ﬁ.--.-pl---------------r-l-l-laq-l!-----i----------------ld--l--l--l----r-------------r--r--...-.-.1-..1-.----—--_'____a_-...;.....-,'..........._.....,...‘,______________....,_____..
|FRALIRE CAUSE A: |#5007703 - SHAFT | |ns0n77a3 !
j [&sD07718 « MAIN IHPELLER : J#e007 718 |
| RS0O7723 - PREDIMMER 1HPELLER |rsoaTr2s ||
| I
| [HATENIAL INTECRITY |WATERIAL INTEGRITY 15 WERIFIED PEA SPECIFICATION REGIIREMERTS. |rE0170- 182 |
| I I |reoa7o- 153 |



duneg 07, 1% CRITICAL Y7ENS LLST PAEE 5
f £iL ITEM: B4OD-OF | ' IMEPECTIOR AND TEST |
L b L T I T e L e It B R el T T
| POSSIBLE CAUSES I BIGONTF1CANT CHARACIER[STICS | INSPECT IONCS S TEET{%) | POCUMENY EEF. [
B i mmt s amaaasmssassmmfiesms o === s m i m T o T o m oo b o o & e R R A A R N A e s A A N A e R R N N R § R A s e e e E o o - Em R EE R oo mm
|PMEBLANER IMPELLER ISOSTATIC PRESS 15 VEREFIED PER SPECEEICATION REQUTREMENTE. Il'tlﬂl‘.ﬁﬁﬂ
SHAFT [5 PEMETRANI ARD W TRASOHIC INSPECTED PER SFECIFICAIION RECUIREMENTA. FADT15-118 |
BADA 1% -1H 2
|MNIH IMPELLER 15 PENEIWANT ANC LILTRASOMIC [NPSECTED PER SPECIFICATIOR REQUINEMERTS. FADTTS- 116
pn¢115'¢12
PREBURNER IMFELLER 1% PEWETRANT AND NARIOGAAPWICALLY [WSPECTED PER SPELIFICATION JRA15-116
REGLIREMENTS. £ADT 15-004
KEAT TREAF HEAT TREAT 13 VERAFIFD FER SPECIFICATION REQUIAEMEHTE FOR THE MAIN AND FREBLRAER PADGTT-024
' IMFELLERE. IH!]-‘ITU-15'5
ASSEMBLY LRTEGRITY MK iMUY GROWEH TS WERFFIED BY THE SHAFT AMP MAIM JHPELLER Mi<H SPEER SPIM PER ORAWING ) ASODTTO3
B3| REGUINEHENTE. REOOTA
q
H SPFLIHES ARE INSPECTED FER SPECIFICAVION NEQUIREMENTY. tAD115-143
[fa]
1 SHAFT MWD MAIH INPELLEAE SPLINE ECCEUTRECITIER ARE [NEPECTED AHD OFFSET PER *L0DE1A
SPECIFICATIONR PECUIREMENTS.
SHAEE AND PREBIRNER IMPELLEA DRY-FILM LURAICATTON % VERIFIES PER EFECIFICATION AND RAD112-803
|ORAMIUE RETUIREMERTE, REM7FN
R&O0FT23
ML IMPELLER IMLET AMP TUANIND WANEE ARE BORESCDPE IMSPECTEG PRION 70 EACH FLIGHT. OMRED AL1BLL 065 |
FATLURE CAUSES B, F,0;|R50OTF03 - SNAFT EEm7 701
REOMTIOE - DISE . RE00T705
[H‘MEIHL IMTEGRITY MATEAIAL IK1ECRLTY [5 VERIFIED PER SPECTFICATICN RESUIREMENTE . REO17D- 162
i
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| POSS1BLE CAUSES

ASEEHOLY IRIEQR!TY

RS0073M - TuRAINE BOLIS
RSOOFAAT - NN PAATE
REOOFTRT - WRSHER

FAILLRE CAUSE C:

MATEAIRL [NTECRITY

HEAT TREAT

ASSEMALY EWIEQAITY

DEZ -4

| SIGHIFICANT CHARACIENISTICS |

.

INSPECTIORCE ) /TESTCS)

D1%C AUD SAAFT ARE FEMETRRHP INSPECTED BEFORE AMOD AFTER SPIW TEST PER SPECIFICATIGM
MEQLIREMENTS .

SARFT 5 ULTRASOMICALLY LNSPECTED PER SPECIFICATION REELJ[REMENIS.
[HRxIfUA EROVIH 12 YERIFLEY DY THE HIGH SPEED GPIW PER PRAVIHG REGLHREMENTS.

TNE GOLP PLATING N YHE HOT-6AS AREA OF THE SHAFT AmD 8150 1% VEAIFIED FER SPECIFICA1ION
AHD DRAYIME REXUIREMENTE.

TURGINE EMD COMPOMENTS ARE BORESCOPE INSPECHED FOR EWIDEHCE OF LOSS OF EDLD FLATINE
FREIOR 1O EACH FLACHE.

SWAFT RND DISC CLRYIC COUPLEWG DIMENSIOWS ARE [MSPECTED FEN DRAWTKG REJQUIREMEMS.

THE SHAFT ARD D1SC COMCENIRICITIES ARE IRSPECTIED AWD COMTROLLED THROUMIY YHEIR CURYICS PER
OFAMINE REGUIRERENT.

MATERIAL [MYEGAINY RS VENIFIED PER SPECIFICATION AME ORAHING REQUIREMENIE.

AOLTS ARE PERETRANT IMSPECTEGR PER SPECIFICATION REQUIREMENTS.

HEAF TREAK AKD AMMEARL INE ARE VERIFIZD PEA SPECIFICATION AHD CRAWING REQULKEHENTS.

BOLT FILOTIMI SHOLILOERS ARE [MEPECTED FON TRUE POSITION TO THE THREADS WER
|oRAUING RECUIRENENTS.

| DOCUMERT NEF.

T EF o E T e

. |RAd15- 114

RADT15-072

REONFAS
READ7TOS

RAHIDE-OO7
RSO07703
IREODFTOS

MRSA U4 18UD, 65

|rsoazros

REQOT TS

RSGOFTOS
REDOFITS

ns00PAr
A3D0rRar
NS00TTeY

REOVED- D14
RE00FAM
Ks00738T
REITTOT

RAD115-715
nBO1&d-D1%
As007ar
RSOIPERT
RSO07 79T

REO07ATI
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| ciu iTEM:  BAOO-07 | INSPECTIDN AMO TEST

mamEmmErEsraTl T o= m m - — i LA R A E A EEALAEE EEE S EEESeEFTEEmm e e e e e e e e AR L AL L AN I IR LA AL ey s s m - m-dl o LI NN EEEIERIREISRAE LA
| POSSIALE CAUSES | SIGHEFICAN) CHARACIERIS1ICS | IHSPECEIONCS )/ TEST(S}
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SILVER PLATING OF THE BOL1S IS YERIFIED PER DRAMINE AMD SPECIFICATION RESNUIBEHERTS.

OAY-FILA LUBRICATICH IS5 VERIFIER PER DRAWINHG AND SPECIFICATIOW REQUIREMERTS,

G0LT STRETCHTME |5 VERFFIED FER DRAMING AHD SPECIFICATION REQUIREMENTS.

WUT LOCK DEFORMATION IS IMSPECTED AFTER NUSVALLATION ©OF PRICR TO DISASSEMELY.

FRILUNE CRUSE D: + |R3ODFIZS - PREDURKER TIE-ROLT
REOOTTZE - LOCXK
MATERLAL INTEGRITY [MRIEREAL IMTEGKITY 15 VERIFIED Y DRAMING REODUIREMENTS.
|
HEA1 TRERT HEAT VREAT AND AMREALIMG 15 VEREIFIEC PER PRAMIMG AMD SPECIFICATIONW REIUIREHENTE.
o .
1
Eﬂ . NSSEMALY IKTEGRITY 'HE BOLT PILDTING SHOULOER F5 PMSPECTED FOR TRME POSCTION IO THE THREADE PER GRAMING
- AESIIAENEMTS ,
BOLT DRY-FILM LLGAICATION IS VERIFIES PER DRAIRE REQLIREMENTS.
BOLT ATEETCH 13 ENYPECTED PER DRAUIME AMD SPECHFICATEHOH REGUIREMENTS.
WUT LOCK DEFORHATECH 15 INSPECTED PER DRAYIND AND SPECIFICATION NEOUNAMENTS.
FAELLLAE CAUSE E: AGOIFI50 - WUT
AS0OF A% - LOCE
|
|mATEREAL INTEERITY |WATERLAL INTEGRITY I3 MERIFIED PER DRAVING AND SPECIFICATION REQUPEEMERTS.

" {Rrs007871

. pemo7TEe

i DOCLMENT REF. |

e

RLOOA NS

rsootaM
RLODEYS

jrs0o7671
InLooa14

LELIDE ]
ren0a 14

REDOTT2E
NSEOTTES
ASI7FIA

LB Lot
RENHE0-014

LH g

[Rsu07T25

LH L 1
ALDGA1

CELLEE
ALDOA 15

kD0 17247
{Re0aFTEP

I
[rstn77en
[Re0170-153
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| ciL tiEM: AZ00-0F | INSPECTION AND TEBT |
e mmamm e o m e B sl A s mmE m rEEm T e = = = h R o AR S - ok o § A R R A E N NN N R R R § N N R R R R N N R R N NN N R R R R R RN N E AR AL IR LA - rmam—. . ran——n
| POSSIALE CAUSEYS | SICHEFICANT CHARACFENISTECS I THEPECYIOHLED S TERN{S) | DICLMERT REF. |
T T T e L e R I R e R L LR
HEAT TREAT PEAT TREAT AND AMBEAL tNG RRE VERIFIED PER SPECIFICATION AMD DAMJIHO REGUINEHEWTE. . PArgsi1-020
ALD0TraY
ASSEMELY INPEGRITK |FENEFRANT VMSPECIEOM IS YERTFSED PER DRAWING AMD SFECIFRCATION REGUTREMENTS, NEIH T2hp
NADE15- 198
KUT AHD LOCE DRY-FILM LUBRICATION IS5 YERIFIED FER DRAWILREG REQUMIRENENTS. KS007Tas
AODH 7254
HUT DUl 1S VERIFEED PER ASSERALY DAARING REQUIAEMENTS. RE0OTTO
LOCK DEFCAMATION 15 YERIFIED PER DRAWENG ANG SPECTFICATION REGLUIREMENMTI. LEVii i)
{Automts
ALL CRUSES: ASDQ7 7 - HeO'R © |aspnTraY
ASSEHELY INTEERITY THE PLMFP StRASSEMDLIEE ARE INSPECTED EURING OVERNALNL PER SPECIFECATION RECUIAEAENTS. ALDDATS
INSPECTIONS INCLUDE: WISHAL, DIMEMEIONAL  PEMETRAKT, AND REPLACEMENT OF LSAGE ITEMS AS ill«ﬂllﬁ-"ﬁ
APFLICABLE, PFER OVEANAUL CLASSIFICATIOR,
OPERATIORFPERFONMANCE 15 VEAIFIED BY EMGINE HOT-FERE TESTING AND ?HD> E & M INSPECTIONS. ALOOOSO- 0%
{ni000s5-05
NLOODS -7
RLDOLAT
. |
TORBLUE CHECX® ARE PERFCONMED EACH FLIGHT FLOW 10 YERIFY AESEMBLY INTEORIAY. lﬂﬂsﬂ V& 1550.050
{
[
HFDTP MICANSAAFT TRAVEL 1% PERFORMED PRICH 7O EMEH FLIGHT PER SPECIFICAIION RECLIREMENTE. |El.ﬂ'|ﬂ]i
RLOODSEG- 04
DHRED V41850045
I i
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| CIL 1TEM:  BiOD-07 | INSPECTION AUD TEST }
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| POSSIBLE CAUSES | SIGHIFICAHT CHARACFERISTICS | THSPECTIONIS )/ TESTLRY | III:I[:I.!ENI‘ HEF. |
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| fonTh FADH PREVIOUS FLIGHY £R #01-FIRE 1% REVIEWED FOR FRUPER TURBOPUMP |MSFC PLK 1228
{ JOPERATFOH/PERFORMANCE.  (LAST TEST)

. I
f I I
FAILURE HISTORY: OCOMPREIENSIVE FAILURE HISTORY DATA IS MAIUTAINED IM THE FROELEM REPORTIKG OATADASE (PRAMS/PRACAL,
REFEREMCE: MAZA LETIER SN2 /EB/I08 Awb ROCKETRYME LETTER BORCINTLY.
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FHEA{LIL WELE JDINKTS

[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
INET HOUSIHG RS00TT32 8,9 BT
VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
YOLYTE RS007712 nn oA
WALUTE RE0077T2 W2 KT
YOLUTE AEOTTIZ 2/, BN
FLAKGE ASOETTIA 1,2 GIAN
F{MEE RE6OTTIA 1,2 BION
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L1-OF L8554

TABELE 1400,

FREA/ELL HELD JOINTE

HiG FRESSUME GXIDIZER TUMSOPUN

ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
BELLOAS R508I751 ] B 1 1
BECOND GTAGE NOTILE REH0ITS2 1,2 EEN ) 3
BECUN® ETARE MDTILE ma08I75E L i L ; Y ]
Y 01N RSI071SH L BT I i X '
FRINTNG RSEOTTIA -2 B ) ¥
FRIRIKD R50077 TN I~ BT 1 1
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CAMPENENT
FALAING
FAIRING
FAIRLNG
ETRUT

BTRUY

ST
STRUT
FIMIT
ST
HTRET
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BHIELE
BHIELE
SEM
M

TAELE BARN,

HiGH PREESURE DKEDITER TUMBLRUNF

FHEATCIL MELA JDIATS

ROOT . CAITICAL INITEL
BAdIC NELD SLOE KOT  PUNK GIIE HDT GETECTABLE
PART B, MELI WD, TYPE DLASE  ALDESS KEF LLE - LOMHENTS
RGN0 M -3 WM ) \
RSOETTH 11 BIN 1
ARDLTTTA 0 B Il X
RSDOTT7Y a4, HMM I k
113144
RE0OTHY #-4t, BTN T 1
165194
RGaL: 1N i g 11 1
Ro007779 W, EW n 1
f5E0I1% 2 W i
1880777 ” 3 1] 1
REGEITTY N-M E I
1467719 g5,0  £OW It 1
RBOOTTAI 1,11 6 I
- JEOBTT0L 34 B 1
REC0ESHE 1PLL B I
F5000ETT 1PE B 1 X



FITELD CONFIQURRTION WARIAMGES FROM CIL RATIONALE

AT

11-07L8-554

PAGE 1 OF 2
GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).
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CIL ITEMS: B&00-NK |
BASE LINE RATTONALE | VAR IANCE
3. BAG0-21 HOUSING PETAILS |[HOUSIMG DETAILS HAWE NOT BEEM

ANE ULTRNSONIC LNSPECTEG PER |UI.'I'IH.EBI.III: INSPECTED PER
ORAVING AMD SFECIFICAYTION IIIIMHII[‘- ARD SPECIFICATION

RECIREMENIR. {ECP &HB0% |REQUIAE PEMTE.
£, B&D0-21 FITTIK] ASODTTZ7-059 TEE-FATTING 15
. |NATERIAL IHYECRITY I§ MAMUFACTURED FROM AIR MELT

VERIFIET PER SPECIFELRYIOH 321 cRES DAR (0D-5-TEX CLE
FECUIREMENTS {IACOMEL THE, COMD AD.
REDIID- 153,

b

mLiEmY I wre mmdAAEREEAEEEEt AEE S smawdt AR mrnd
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FIELD COHFIGURATION VAREANCES FROH CIL RATIDWALE

hPoTR
| CHAMGE RATIUNALE

THE ADDED WDt PROVIGES ADOED CONFIDENCE THAT THE CRITICAL FLAY 21ZE 1% DETECTEN
IW THE PAREWT MATERTAL OF THE HOUEING OETAILS.

USE A5 [5 RAFICHALE: -
1. HWOUEING DETAILS ARE ACCEPTABLE WITHOU1 ULIRASUMIC INSFECTION DUE T A

PENETRANT IWSPECTION OF JHE HOUSING QETAELE, TIE PEMEVRAMT PRSPECTION
[9 ADEQUATE VO BETECT CRITICAL IHITIAL FLAUS UNILH ARE THROUGH TRALKS.

INCOKEL T15 MATERIAL DOES MOT EXHIAIT IWCLUSION STRIMGERS WHICH ARE SUSCEPTABLE
T CHEMECAL ATTACK AHD MAY RESULT 1N LEAYAGE.

|UST AS 15 RATIOMALE:

{. FITFINGS ARE LEAK CHECKED FOLLOWING PNOOF PRESSUNE TEST PER RLIDST.

7, LOADS THOUCER BT FAHRICATION {WELDIHG AHD PROOF PRESSUNE TESTING) ARE

HIGMER THAW DPENATIOHAL LOADS AND EUFFICIENT TO SCREEM -O5¢ FITTINGS
FOR LEAKAEE.

.‘hI

PAGE 2 OF 2

P/ REODFT
VAR AU DASH HUMBER

121, 131, -1, 16,
81, =171, 4181, -1,
201, -211, -281, -8,
261, -251, <261, 27,
s2¢, =301, -3, -331,
-351, -371, -501, 411
421, -§31, -&&1, -451,
481, K71, -4B1, 591,
-5M

-1M1, -t
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